Introduction
Stroke is an interruption of blood circulation to the brain causing a neurologic deficit reflecting the area of the brain affected 1 . Older adults are more affected by stroke than other age categories. Moreover, stroke is considered the third leading cause of long-term disability and considered the number two cause of death worldwide 2, 3 . According to the World Health Organization 2009 4 , 15 million people suffer from stroke worldwide each year. Of these, 5 million die and another 5 million are permanently disabled. Available data from Arab countries indicates that the unadjusted incidence of stroke is lower than in more developed countries but higher than the sub-Saharan Africa 5 . In 2007, epidemiological studies reported the incidence of stroke in Egypt to be 8/ 1000 and it is more prevalent among males (58.2%) 6 . Review of Mansoura Main University Hospital; statistical records revealed that about 770 elderly patients were admitted to the neurology departments during the year 2010, of them 590 (76.6 %) had stroke 7 . Persons with stroke often experience physical, cognitive, and emotional problems that limit the performance of activities of daily living (ADL's), restrict participation in significant societal roles, and prevent successful re-entry into community. These changes in function following stroke require rehabilitation, and /or continued care 8 . Previous researches demonstrates recovery of functional status post stroke is associated with a number of factors, including age, gender, stroke type and severity, social support and education 9, 10 . Post-stroke depression (PSD) in elderly patients has been considered the most common neuropsychiatric consequence of stroke up to 6-24 months after stroke onset and has been associated with poorer functional outcomes and reduced survival 11, 12 . Accordingly, 70 % of the stroke survivors receiving home health care services are older than 65 years old, and 60-70% of them have multi-diseases and over five to six medications daily with the responsibility of continuing care and recovery shifting to informal caregivers, often family members with little or no preparation or training 13 . Shorter hospital stays mean caregivers will play an increasingly important role in the care and continued rehabilitation of patients after stroke. The caregivers identify the information and training skills required to implement physical care as the most important of pre-discharge needs 14 . Care giving is a very important task that post-stroke disabled patients understand very little and the informal caregivers make an important contribution to supply disabled stroke survivors at home 15, 16 . Previous researches demonstrate that stroke survivors and their caregivers often lack the information necessary to help manage the recovery process at home 17, 18 . Moreover, informal caregivers face the dual challenge of coming to terms with the sudden onset and subsequent disabling impact of stroke and the realization that the person may require long-term support 19 . Training caregivers in skills essential for the day to day management of disabled elder with stroke is likely to have a role in reducing the burden of care and contribute to improved patients outcomes. Caregiver training has additional advantages of reducing the costs of stroke care and improving patients' quality of life. Those with training tend to have less anxiety and stress and this help elders to engage in social relationships, to be optimistic about their future, to cope successfully with stressful situations and to feel in control of their lives. Also caregiving make people confident about their own abilities and a higher proportion of disabled stroke survivors achieved independence at an earlier stage 15, 20 . Furthermore, the needs of patients and their caregivers require ongoing nursing assessment and adaptation of interventions in response to changing needs to optimize quality of life for both the patient and family caregiver 21 .
Aim of the study: this study was conducted in order to determine the impact of informal caregivers training program on geriatric patients' functional status and post-stroke depression.
II. Materials And Method

Materials
Research Design: Quasi-experimental research design was used in this study.
Settings:
The study was carried out at the inpatient neurological departments (A&B) and the neurological outpatient clinic of El-Mansoura University Hospital.
Subjects:
The study Subjects included both patients and their caregivers selected from the neurological departments (A&B) of Mansoura University Hospital. A) Patients: All geriatric patients admitted to neurological departments (A&B) of Mansoura University Hospital during a period of 3 months and fulfilling the following criteria: aged 60 years and above, diagnosed with stroke, able to communicate and accept to participate in the study. Their number amounted to 45 patients.
B) Caregivers:
The number of informal caregivers included in the study was 45 persons and fulfilled the following criteria: responsible for providing care to the geriatric patient included in the study, don't have any physical disability and accept to participate in the study.
Tools of the study:-
Five tools were used to collect the data of this study. 22, 23 . This tool is used to assess the functional status of the older adults with stroke 24 . It includes 18 items covering six domains: self-care, sphincter control, transfers, locomotion, communication, and social cognition. All 18 items are scored into one of seven levels of function, ranging from complete dependence (level 1) to complete independence (level 7). The total FIM ratings have a potential range of 18 to 126. The higher score indicating a greater level of functional independence.
Tool III: -Patient Health Questionnaire (PHQ-9)
The patient health questionnaire was developed by Spitzer et al. (1999) 25 . It is used for assessing and monitoring depression severity in geriatric patients. This tool is a short one questionnaire and suitable for geriatric patients with stroke 26 . In this study the researcher used a face to face interview tool to collect data as the majority of subjects are illiterate. The PHQ consists of 9 questions, each of which score zero (0) means not at all, a score of one (1) means Several days, a score of two (2) means more than half the days and a score of three (3) means nearly every day. The overall score of PHQ is ranged from 0 to 27 severity score. The lower total score indicating a good emotional status (Decreased level of depression).
Tool IV: -Caregivers' knowledge about care of geriatric patients with stroke structured interview schedule
This tool was developed by the researcher based on relevant literature review 13, 16, 27 to assess knowledge of caregivers related to care of elder patients with stroke. It include 17 questions on Arabic language related to; definition, causes of stroke, risk factors, signs and symptoms, complications, preventions, treatment, available community health services for stroke patients and importance of follow-up. The answers were scored based on the level of knowledge of the studied subjects. Each question had 3 possible responses: correct answers (2), incomplete answers (1), and incorrect answer (0). The total score is 34.The higher score indicate a greater level of knowledge.
Tool V: -Caregivers practices of geriatric patients with stroke care checklist
This tool was developed by the researcher based on relevant literature review 13, 16, 27 to assess the level of care practices of caregivers caring for elderly patients with stroke. It include 45 items related to; Proper use of assistive devices, Skills in moving the elder, Skin care, bladder care, bowel care and Communication skills. Scoring of the items on the checklist was made using a 3-point likert scale, a zero (0) scored for the items which not done, one (1) means done incorrectly and two (2) means done correctly. The total score is computed out of 90. The higher score indicates a greater level of geriatric patients caregivers practices.
Method
1. An official letter was issued to the manager of El-Mansoura University hospitals and director of the neurological departments to obtain his approval in order to collect the necessary data. 2. Study tools I (Socio-demographic & clinical data of the geriatric patients and their caregivers: structured interview schedule), tool IV (Caregivers' knowledge about care of geriatric patients with stroke structured interview schedule) and tool V (Caregivers practices of geriatric patients with stroke care checklist) were developed by the researcher after reviewing the relevant literature. 3. Study tools II (FIM Instrument) and tool III (PHQ-9) were translated into Arabic. 4. Study tools I, II, III, IV and V were tested for content validity by a jury of 5 experts from related specialties.
The necessary modifications were done accordingly. The reliability was assured by Spearman's correlation coefficient r = 0.952 for tool II and r = 0.861 for tool III. 5. Verbal consent was obtained from the study subjects after explanation of the purpose of the study. 6. Privacy of the subjects and confidentiality of the collected data was assured throughout the study. Study subjects were informed about their rights to withdrawn from the study at any time. 7. A pilot study was carried out on 10 of elderly patients with stroke and their principle caregivers at the neurological department of El-Mansoura University Hospital before starting the data collection to test the feasibility of the tools and to make the necessary modifications. These patients were not included in the study. 8. Each elderly was interviewed individually by the researcher to collect the necessary data using part I in tool I (Socio-demographic & clinical data of the geriatric patients and their caregivers: structured interview schedule) pre program sessions implementation and tool II (FIM Instrument) & tool III (PHQ-9) pre and post implementation of the training program sessions. 9. Assessment of every informal caregiver was carried out by the researcher in neurological department using part II in tool I (Socio-demographic & clinical data of the geriatric patients and their caregivers: structured interview schedule), tool IV (Caregivers' knowledge about care of geriatric patients with stroke structured interview schedule), tool V (Caregivers practices of geriatric patients with stroke care checklist) pre and post the implementation of the training program sessions. 10. Based on the assessment find and literature review the researcher plan for the training sessions and implementation of the program. A booklet containing the content of the program was designed by the researcher. It was written in a simple Arabic language and supplemented with photos and illustrations to help the patients and caregivers understanding the content. 11. The researcher started the data collection and implementation of the program from the first of April 2012 and the evaluation ended on January 2013. Data collection schedule days start from 10 am to 2 pm.
The caregiver training program:-
The sessions were implemented in the neurological departments for all assigned caregivers. The training was carried out by dived caregivers into groups according to their needs based on assessment of their knowledge and practices about stroke and care provided. Each group ranged from 3-4 caregivers. The training was provided for 3 sessions, on 13 aspects of stroke care, each session took 30-45 minutes for 5 days per week.
The sessions were carried as follows:-First session: At the beginning of this session, the researcher introduced herself, explained the aim of the training sessions, and methods of teaching to be used. The informal caregivers were then introduced to the basic knowledge about stroke. It included information about: definition of stroke, causes and risk factors, signs and symptoms, complications of stroke, measures needed to prevent subsequent stroke, health education about nutrition and health education about medications.
Second Session: During this session, the researcher made demonstration about skills of moving the elder and use of assistive devices. It included information about: how to move the elder patients, safety measures to prevent falls and common assistive devices used for elders with stroke.
Third session: During this session, the researcher gave information about preventive measures of pressure ulcer, fecal impaction and urinary tract infection (Skin care, Bowel and bladder care), communication skills and available community health services for elders with stroke in Mansoura. During the training sessions the researcher used simple, brief and clear words during each session. At the end of each session, a brief summary was given by the researcher, emphasizing the most important points. Before the start of each session, caregivers were asked questions related to the topics discussed in the previous session to identify their learning achievement.
Methods of teaching used in the training
sessions: Lectures, Discussions, Booklet and Demonstration. Media used: Pictures, assistive devices, videos and colored booklet.
Evaluation of the training program:--
Immediately after the implementation of the training program each caregiver was assessed using the study tool IV (Caregivers' knowledge about care of geriatric patients with stroke structured interview schedule) and tool V (Caregivers practices of geriatric patients with stroke care checklist) to determine the effect of the sessions on their knowledge and practices after the training sessions.
-
The evaluation of the elderly included in the study was carried out after 1,3and 6 months post program implementation in the neurological outpatients' clinic when patients come for the follow up. The patients were evaluated using the study tool II (FIM Instrument) and tool III (PHQ-9) to determine the effect of the caregivers training program on the geriatric patients post stroke depression and their functional status.
Statistical analysis:
Data were analyzed using the Statistical Package of Social Science (SPSS) software version 16.0. The 0.05 level was used as the cut off value for statistical significance and the following statistical measures were used: descriptive statistics (count & percentage, arithmetic mean &standard deviation) and analytical statistics (t-test & spearman's correlation coefficient).
III.
Results Table 1 shows the socio-demographic characteristics of the geriatric patients with cerebral stroke. The mean age of them was 66± 8.5 years. Females were more prevalent; they constituted 57.8% of the elderly. More than half of the studied elderly were widowed. Illiteracy was prevailing among 82.2% of the studied elderly. Also, it was observed that more than half (53.3%) of the studied elders were housewives and that the mean monthly income was 237.5± 121.29 LE/month. Table 2 shows the distribution of the geriatric patients with cerebral stroke according to their medical history. It was observed from the table that, more than two third (71.1%) of the studied sample reported no previous hospitalization. Hypertension was the most common disease among the elderly (95.0%), followed by diabetes mellitus (40.0%) and osteoarthritis (12.5%). In relation to the current medications used, it was observed that all the studied elders (100.0%) used anti-thrombotic, anti-coagulants drugs and anti-hypertensive drugs, followed by antacids (77.5%) and hypoglycemic medication (40.0%). Table 3 shows the distribution of the geriatric patients with cerebral stroke according to the present medical condition. It was observed that, all the studied elders suffered from ischemic stroke. The majority of the elderly (91.1%) had stroke for less than 2 weeks, and only (8.9%) suffered from stroke since 2-3 weeks. More than half (51.1%) of the studied elderly had stroke in the right side and the rest (48.9%) in the left side. Table 4 shows the socio-demographic characteristics of the studied caregivers. The mean age of the caregivers was 33.38 ± 7.67 and female subjects constituted more than half (57.8%). More than three quarter (77.8%) of the studied caregivers were married and about two third of the caregivers read and write. Moreover, it was observed that 48.9. % of the caregivers was employee and 44.4% were house wives. Table 5 shows the total knowledge and practice score of the caregivers' pre and post the implementation of the training program. It appears that, the mean total knowledge and practice score post the training was increased (improved) significantly. The difference was high statistically significant (P= 0.000). Table 6 describes the changes in the geriatric patients' functional status and post-stroke depression pre and post the training program implementation. It was observed that the functional and emotional status level increased (improved) significantly after implementation of the program at 1, 3, and 6 months. The difference was statistically significant (P=0.000). Table 7 shows that no correlation found between the total knowledge and practice score of the caregivers and the functional status and post-stroke depression of the geriatric patients' pre and post the implementation of the training program. *. Correlation is significant at the 0.05 level (2-tailed). **. Correlation is significant at the 0.01 level (2-tailed). Table 8 revealed that there is a statistically significant negative correlation found between the functional status and post-stroke depression of the studied subjects pre and post the implementation of the training program. As the improvement in functional status was carried with improvement in the emotional status of the geriatric patients (post-stroke depression was decreased). 
IV. Discussion
Stroke is a global health problem and a serious medical emergency that requires immediate medical attention. It is associated with greater disability and mortality with increasing age and often considered a disease of the older adults because approximately 60% to 75% of all strokes occur in persons over 65 years of age 28, 29 . This is because of older adults' diminished physiologic, functional, and social reserves in combination with common secondary complications of stroke such as functional/cognitive impairment, falls, pneumonia, dysphagia, malnutrition, urinary incontinence, and depression. Together these may ultimately lead to higher rates of recurrent hospitalization, longer lengths of hospital stay, poorer quality of life, increased costs, excessive caregiver strain, and premature institutionalization and/or death of the elderly 30, 31 . Previous researches reported that 85%-95% of family caregivers are untrained and often lack sufficient caregiving knowledge and skills 13, 32 . Also, it was apparent that, supplementing information and emotional support to informal caregivers with specific training in basic nursing skills and activities of daily living improves the outcome of disabled stroke survivors. Therefore, this study aimed to determine the impact of informal caregivers training program on geriatric patients' functional status and post-stroke depression.
On examining the effect of the implemented program, the present study revealed that, before application of the training program all caregiver's knowledge and practice level was poor, while immediately after the implementation of the training program, the level of knowledge and practices improved to a great extent. A highly statistically significant difference was found between total knowledge and practices score pre and post the implementation of the program. This is in accordance with a study carried out by Hamad (2001) 33 & Farahat et al (2008) 17 . Also, congruent with the present study finding, all the family caregivers of the poststroke patients in a study carried out by Abd El Ghany (2006) 34 , recorded a significant improvement in knowledge and practices after health education sessions whether in post-test one or two compared to their initial assessment done through the pre-test. The results of the present study may be interpreted as increased knowledge and practices level of the caregivers are related to the effectiveness of the training program sessions which gives the caregivers the information needed for care of geriatric patients with stroke and also helped them to be competent in providing care for patients with stroke and consequently save effort and time needed for nursing care as well as increase of self confidence of the caregivers. From that we should highlighted the importance of education and training of family caregivers of stroke patients regarding to knowledge that allow primary, secondary and tertiary preventive measures.
Evaluation of functional status of elderly after the implementation of the training program illustrate that, there was an increase in functional status of the elderly patients over the 6 month follow-up period. Also, a statistically significant difference was found between functional status pre and post the application of the training program. A similar finding to the present study also was presented in a study done by Abd Elhameed (2010) 27 & Hadidi (2008) 35 . While, Eftekhar (2008) 36 report that the majority of Iranian post stroke clients surveyed required assistance with activities of daily living (ADLs). The improvement in patients' level of independence in the current study may be due to effectiveness of treatment, effective care provided post discharge and the planned follow-up as well as the effectiveness of the caregiver training program implemented by the researchers. From reviewing different literature, the majority of functional recovery occurs during the first three months following stroke. So, it is important to emphasize in providing the necessary information related to the care of stroke patients from health care providers during the hospitalization and early discharge stage.
Positive emotions have recently been shown to be both protective of stroke and may be an important modifiable factor in recovery of functional status post stroke 24 . The Post-stroke depression (PSD) is a common consequence of stroke with an estimated prevalence ranging from twenty fifes to seventy nine percent. A clear understanding of the phenomenon of post-stroke depression and functional outcome will provide insight and assist clinicians in early identification of high risk patients who most likely will benefit from treatment interventions. This in turn, may lead to an improved quality of life, shorter hospital stay, reduced health care cost and reduced mortality 36 . A significant change in the level of depression among elderly was observed over the six month follow-up period in this study. The results of the present study revealed also that, there is an improvement in level of post-stroke depression and the difference before and after the training program implementation was statistically significant. This result was in accordance with the result of Kalra et al. (2004) 21 . Also a statistically significant positive correlation between functional status of the elderly and Poststroke depression was found. This result is in line with the results of Seale (2010) 24 , who found that the study sample experienced gains in positive emotion over the 12-month follow-up. This means, the high level of independency (functional status) of the elderly was associated with improvement in emotional status as manifested by the decrease in the level of depression. These results may be related to the adherence of the caregivers with the knowledge and practices learned from the training program and from the instructions and advices given by the researchers to them during the follow up visits. As well as, it may be related to the adherence of patients to their medical treatment. So it is important to focus in functional rehabilitation program immediately following stroke occurrence and on the educational and intervention training program to caregivers.
V. Conclusion
According to the results of the present study, it can be concluded that, caregivers training affect positively the geriatric patients' functional status and post-stroke depression. An improvement in the geriatric patients' functional status and post-stroke depression after implementation of the training program was observed and also the caregivers' knowledge and practices level was improved. Moreover, an improvement in functional status of geriatric patients is associated with a low score of post-stroke depression after the training program implementation and the relation between them was statistically significant. Based on the results of this study the following recommendations are suggested: -Training programs for formal and informal caregivers about stroke and its managements to be planned by nurse gerontologist and specialists in hospitals and offered on a regular basis.
-A large scale study needed to conduct by a nurse researcher to geriatric patients post stroke in the hospitals to evaluate the outcome of caregivers training program.
